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! TITLE: Planning operations in aviation headquarters 
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SOURCE: Aviatsiya i kosmonavtika, no. j1, 1966, 36-42 


TOPIC TAGS: job analysis, operations research, 


PERT, economic planning, industrial management, air force organization 


ABSTRACT: A method of preparing a functional plan of operations is described in 
detail. It is said that the flow diagrams and outlines currently being prepared by 

\ commanders and officers at aviation headquarters have certain shortcomings, such as 

{ poor estimation of the time required for each operation, lack of coordination be- 

| tween sections, and no visual means for timely detection and elimination of potential |__ 
cifficulties. Many of these problems can be eliminated by adapting methods 

| of network planning and management (SPU), which are widely used in the national 
economy. In this case the planned process igs broken down into {ndividual tasks. tee 
| Bach task is performed in phases which are called events and are designated | 

| by the resultant term, such as “aircraft fueled," "decision made." Consequently, 
cach event expresses some important moment in the realization of the planned action. 
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Events are logically related to each other by means of tasks which actually transform 
one event into another. The task or operation means a working process which utilizes 
time and materials; "fictional work" means either a rest period or an enforced 
waiting period, which takes time but does not produce. On the basis of this terminol~ 
ogy, flow charts of such planning are presented and methods of computation for ‘ 
getermining the time allotment for each task are given. It is said that such graphic! 
plans can be prepared well ahead of time not only for such stationary processes as H 
actions during alert, preparation for second flight mission, retraining of a flight | 
crew, etc, but also for such highly dynamic processes as the organization of 
activities during training under various circumstances. Experience with this type | 
of planning should result in the preparation of standard plans which are periodically | 
revised, and in the capability for estimating work capacity and anticipating | 
difficulties in certain cases. 
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The Effect of High-temperature Plastic Deformations on Brittleness (cont.) 


corresponds approximately to the position of the austenite recrystallization 
temperature for a given alloy. Since the value of the maximum temperature 
for the TMT is dependent on the tendency of austenite toward growth of re- 
crystallized grains, the conditions of the TMT must be such as to preclude 
recrySstallization of austenite. The effects observed are attributable to the 
fact that the deformation becomes progressively localized on grain bound- 
aries as the temperature is increased and the coefficient of work hardening 
is diminished. This localization of the deformation, in turn, leads to 
changes in the form and the distribution of precipitated particles formed in 
the process of tempering and aging and, owing to the fact that the a, of the 
steel is determined by the nature of the precipitated particles, results ina 


reduction of temper brittleness. 
L.M. 


1. Steel--Deformation 2. Steel--Temperature factors 3. Steel--Heat treatment 
4. Steel--Aging 
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AUTHOR: Sokolkov, B.N. and sadovskiy, V-D- 130 
TIT IB: Influence of plastic deformation by tension on the notch 
impact strength of alloy structural steel in the case or 
exclusion of processes of recrystallisation of austenite. 
(Vliyanie goryachey plasticheskoy deformatsil rastyazheniem 
aan isklyuchenii prot sessov rekristallizatsii austenita 
oy stali.) 


na udarnuyu vya 
ov_i Metallovedenie"', (Physics of Metals and 
(U.5.5.R-) 


PURTODICAL: npizika Metallov 1 © 
Wetallurey)> 1957, Vol.1V; fio.1 (10), p-187, 


ABSTRACT: The authors carried out tests of hardening during deform- 
ation in tension of a Cr-Si-Mn steel of the following 
composition: 0.32-0.39% Cy 1.10-1.40)3 Si, 0,80-1.10%: lin, 
1.10-1.40% Cr, 0.40%) ax Wie A decrease Was observed in the 

development of reversible temper prittileness which is accom— 
panied by an increase in t i trength and 2 changeover 

to tough ductile fracture wit j 


inter-crystal 
specimen in the austenitic st 
attachment to an hydraulic press. For excluding re-crystalli- 


sation of the austenite an increased deformation rate of 
5 om/sec was applied with rapid nardening after completion of 
the spretching- 3 Russian roferences. 
Institute of Metal Paysics, pieehG: ae : 

anne vecd. Hovember Be L 
Ural Branca of the Ac.SC. . nn » 2, 19 
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gmirnov, L. V- and Petrove, Rh. 
1 Treatment Under Conditions 


AUTHORS : Sokolkov, Ye. N., 


PITLE : “pfluence of Thermo-mechanica 
of Forging on the Impact strength of Alloy Steels 


(Viiyaniye termomekhanicheskoy oprabotki V usloviyekh 
j vyazkost' konstruktsionnykh 


le girovannykh staley) 


i Metallovedeniye, 1958, Vol 6, Nr 2, 


PERIODICAL: Fizika Metallov 
pp 276-280 (USSR) 
apgrRact: In earlier work (Refs.1-3) it was established that 
combination. of hot rolling of steel in the austenitic state 
with a hardening regime such as to eliminate recrystallisation of 
austenite enables to reduc in impact strength 
after tempering at temperatures at which temper 
prittleness develops. rs considered 4t of 
interest to study the effect of such Ntnermo-mechanical" 
stions of free forging. The experi- 
ffected on the commercial steels 3 7KONZA and 
o x 20 x 200 mn were used; 


35KnGSA. A é 5 a 
ing was effected by means of 4 pneumatic hammer 
differing regimes were 


with @ reduction of 20% « Fo 
heating to 1150 C, cooling down to 950 C, 
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forging, quenchyns neating to 1190°C, forSHings, quenching 3 

heating to 115050; cooling to 950°C, forging, soaking in 

a fugnace (1150 °C for 9 minutes), quenchiné heating to 
1150 °C, quenching. The cooling to 950°C was applied as 
a means of impeding possible recrystallisation during 
forging. For the salle reagon the time necessary for 
obtaining the desired reduction was reduced to the 
possible minimum and amounted to 4-5 secs which Was 
followed 4mmediately by quenching. After quenchins, 
standard specimens of 10 x 10 x 60 mn were pro. uced ¥ 
grinding for impact pend tests. All the specisens were 
tempered at a tbemperatuge at which reversible temper 
prittleness occurs (990 G for four hours). On the 
finally machined specimens 4 notch 2 mm wide, 2 ma deep 
with 2 curvature padius of i mm at the pottow of the 
notch was produced. The obtained jimoact strengon and 
hardness values are given in @ table, PD eve. Wicre- 
structure photographs and photographs of fractures are 
reproduced. Jt was found that wthermo-mechanical” 

Card 2/4 treatment under conditions of forgings as well as under 
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Forging of the Impact strength of Alloy Steels 


conditions of rolling prings about @ reduction of the 
sensitivity of the steel to develop reversible temper 
prittleness. In both cases this effect is associated ‘ 
with the localisation of the aeformaticn along the 
poundaries of the austenite grains of tae 4nitial heating, 
distortions in the crystal Lattice of tke intergranular 
transient zones (which are comserved after hardening) 

and the thereby caused change 4n the form of the phases 
and compounds which are responsible for deve Loping 

temper prittleness. The here described effect of 
thermo-mechanical treatment can also be observed in other 
types of hot working 2S, for instance, stamping and extrusion, 
under conditions such that recrystallisation of work— 
nardened austenite is prevented. 
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SOV/126-6-2-12/ 34 
Influence of Thermo-mechanical Treatment Under Conditions of 
Forging on the Impact Strength of Alloy Steels 
There are 43 figures, 1 table and 4 references, 3 of 
which are Soviet, 1 German. 


ASSOCIATION: Institut fiziki metallov Ural'skogo filiala AN SSSi 
(Institute of Metal Physics, Ural Branch of the 
Ac.Sc. USSR) 


SUBMITLED: November 19, 1956. 


Card 4/4 1. Steel—-Mechanical properties 2. Steel--Temperature factors 
3. Steel--Test results 
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AUTHORS: Sokolkov, Ye, N. and Petrova, S. N. 


TITLE : oy gre Mechanism of the Effect of Plastic Deformation 
1 b ustenitic State on the Temper Brittleness 
(O mekhanizme deystviya plasticheskoy deformatsii 
vy austenitnom sostoyanii na otpusknuyu xhrupkost’ ) 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1958, Vol 6, Nr 4, 
pp 762-764 (USSR) 


ABSTRACT: Transition to brittle fracture (cold prittleness 
temperature ) is closely associated with the ratio of the 

yield point to the brittle strength of the material. 
Steynburg and Popov (Ref 5) found that for the case of 
temper brittleness 4 high temperature of transition to 
brittle fracture is the result of a reduced nagnitude 
of the brittle strength, The authors of this paper 
considered it of interest to establish the reasons for a 
decrease in the temperature of transition to prittile 
fracture of steel in the state of temper brittleness 
caused by thermo-mechanical treatment. It was assumed 
that the observed decrease in ‘the temperature of 

Gard 1/4 transition to brittle fracture is due to an increase of 
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On the Mechanism of the Effect of plastic Deformation in the 
Austenitic State on the Temper Brittleness 


the brittle stre This seemed likely since tnermo- 
mechanical treatm . suppression of tne 
prittle fracture along the bo of the austenitic 

grain which is characteristi 

whilst a weakening 

evolution of phenomen 

about a reduction in 

this assumption, the 

for specimens of stee 

1250 °C, preliminary temper 

rapid cooling and subsequent temper 

4 hours; the impact strength was 1,5 ken 

sharply pronounced brittle intercrystallite f 

Po enable easier observation of the develcpment © 

prittleness gnd aiso for obtaining a grain size as 

large as practicable, the applied nardening temperature 

was higher than usual, The thermo-mechanical sreatment 

consisted of deformation by rolling on @ laboratory 

hand-driven stand with a reduction of 23% at a speed of 
Card 2/4 5.7 m/min. The heating temperature .was 1250°C, however, 
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On the Mechanism of the Effect of Plastic Deformation in the 
Austenitic State on the Temper Brittleness 


the deformation Was effected at 900°C so as to suppress 
recrystallisation of the work-hardened austenite. 
Hardening of the deformed specimens was effected 
immediately after rolling s° shat the time intervel 

from the ending of the rolling to the instant of 
hardening was 0.1 to 0.2 sec. From the rolled material, 
small specimens of a diameter of 5.9 mm and non-stanéard 
impact specimens of 8.9 % 8.9% 55 mm were produced » 
Similar specimens were also produced and hardened in he 
normal way. The impact and the tensile specimens were 
manufactured after the final heat treatment, nemely, 
tempering at 550°C for t hours, OLR the basis of the 
obtained results it is concluded that the reduction in 
the temper brittleness observed in the case of combining 
plastic deformation in the austenitic state wit 


Card 3/4 nardening under conditions excluding recrystallisation 
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Austenitic State on the Temper Brittleness 

of the work hardened austenite is due 
in the brittle strength. 
There are 3 Soviet references, 


to an increase 


Institut fiziki metaliov Ural'skogo filiala AN SSSR 


ASSOCIATIO# : 
Ural Branch of the 


(Institute of Metal Physics, 
Ac.Sc. USSR) 


SUBMITTED: December 7, 1957 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651930001-5" 


7 inthe FOR RELEASE: 08/25/2000 


as See es RDESS-00 513R001651930001-5 


Sov /126-6-9-4 1/43 
D., and Sokolkov Ye. N. 
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TITLE: 59) ess in the Decomposition of a 
a Si Based on Copper (Yavieniye 
axe) rastvora Mn 4 6i ne 
osnove me 


PERIODICAL: Fizika Metallov i Metallovedentye, 1958, Vol 6, Nr D5 
pp 954-955 (USSE) 


AapsTRact: The process of aecomposition r based solid 
solution with 1.5% Mn and 3 bis ( e-silicon 
pronze) and its relatio perties were 
studied. In the decompo £ solid solution 
a second phase separates out ( This second 
phase is Mn.Si and it is not affect 
the plastic prope nze 
present paper dea vdaies of t 
and its effect gn Pp i The bronze Was 
hardened at B00 -C. sures complete 
aissolution of Mn cooling O02 
quenching pr 
Cardl/4+ temperature. 
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Appearance of Brittleness in the Decomposition of a Solid 
solution of Mn and Si Based on Gopper 


treatment was tempered at temperatures of 200-750°C in 


steps of 50°C. The duration of tempering was three hours 


Microstructure studies of the samples ghowed that in the 
hardened state the alloy is homogeneous and it consists 
of uniform grains of the a-phase (Fig 1). As the 
temperature of the subsequent tempering 15 increased, the 
second phase separates out in the alloy starting from 
350° C tempering. The amount of Mn,Si separating out is 
greatest in samples tempered at 506 


results showed no dependence of the impact strength on 
the degree of decomposition of the alloy. A second series 
of samples, which had undergone the treatment described 
above (hardening and tempering), were further subjected 


1.5 m/min, The reduction in size during rolling was 50%. 
The initial size of the samples was chosen to make the 
Card2/4 final dimensions the same as for the first series, i.¢- 
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600°C, These results are 
from the microstructure. 


previous plastic 4 
plasticity makes it 


Plastic deformation 


Card3/4 the corresponding 4 
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jon of a Solid 


the results of tests of 

astic deformation. The 
strength and the abscissa 

This time the 

ly affected by the decomposi- 
impact strength 
(500-600"C) which 


occurs at those tempering temperatures 
ond phase in the 


reases from 19 kg.n/com 
les which were previously tempered at 


ples tempered at about 
h the data obtained 


The observed behaviour is due to 
lowering of the degree of plast 


1so high 
r than the stresses in 
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Appearance of Brittleness in the Decomposition of a Solid 
Solution of Mn and Si Based on Copper 


Mere are 4 figures and 4 references, 2 of which are 
Soviet, 1 English. 


ASSOCIATION: Institut fiziki metallov Ural' skogo filiala AN SSSR 
(Institute of Metal Physics, Ural Brench of the Ac.BCo, 


USSR) 5 
SUBMITTED: November 5, 1987 
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SOV/129-58-11-3/13 


AUTHORS : Sokolkov,—Ye N., Candidate of Technical Sciences, 
Lozinskiy, M. G., Doctor of Technical Sciences and 
Antipova, Ye. I., Engineer / 

Grain Boundaries and Heat Resistance of 


TITLE: Structure of 
anits zeren i zharoprochnost' 


Austenitic Steel (struktura €r 
austenitnoy stali) 


PERIODICAL: Metallovedeniye i Obrabot 
pp 19-25 + 4 plates (USSR) 


ABSTRACT: Hardening of the poundaries of austenitic grains, 
detected during impact bending tests and also as a 
result of static tensile stresses at liquid nitrogen 
temperature (Ref 6), leads to the assumption that the hardening 
ied by an increase in the resistance to plastic 
deformation at elevated temperatures. Therefore, it was 
i tigate the influence of the 

in the austenitic steel 
After hardening from 
tenitic strugture and 
-40 kgm/cm~. Ageing 


ka Metallov, 1958, Nr ll, 


structure of t 
6OKh4G8NSY on the creep speed. 
1100-1150 C, this steel has an aus 
possesses a high impact strength, 30 


in the range 
Gard 1/5 a carbide phase which brings about 4 drop 


of 600-800°C results in separating out of 
in the impact 
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Structure of Grain Boundaries and Heat Resistance of Austenitic 


Steel 2 
strength to 3-5 kem/cm™. 


is accompanied by inter-crystallit 


established that rolling of 


The cc voles of brittleness 


isruptions. It was 
steel at 900 to 1000°C under 


conditions excluding recrystallisation of austenite leads 


to a reduction in the brittleness. 


The authors considered 


it of interest to compare the established influence of 


plastic deformation on 


speed at elevated temperatures. 


the impact strength with the creep 


The experiments were 


effected by means of the test device IMASh-M which permits 


studying the micro-structure 


tests in vacuum (Refs.7-9). 


the jnvestigations as follows: 


during heating and tensile 
The material was prepared for 
the blanks were heated to 


1200°G and allowed to cool to the rolling temperature 


(1000-1100°C). 


process amounted to no more 
the blanks which were net s 
Card 2/5 hardened from 1000-1100 °C. 


Rolling with a reduction 
effected on a laboratory rolling stand. 

recrystallisation of the work hardened austenite, 
was cooled immediately afterwards in water, 
time interval between the end 


ubjected to 


of 25% was 

For preventing 

the metal 
whereby the 

of the rolling and the cooling 
than 0.2-0.3 sec. A part of 
deformation were also 
Following that, the blanks were 
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SOV/129-58-11-3/13 
Structure of Grain Boundaries and Heat Resistance of Austenitic 
Steel 


aged for a duration of four hours at 750°C and then 
specimens were cut out to a shape as shown in Fig.1. The 
flat surface of the specimen was ground and chemically 
etched for the purpose of revealing the structure. The 
etched strug g subsequent heating 
to 900-1000 i ervations of 
the changes i i i rmation. 
For measuring the deformation number 
of indentations were made on the ground s these 
were arranged perpendicular to the axis of the specimen — 
with spacings of 6 mm; during the tests the distance 
between the individual indentations were measured with an 
accuracy of + lp. The specimen was heated by passing 
current directly through it, whereby the temperature was 
controlled by a thermocouple which was welded onto the 
specimen. All the changes in the structure observed 
during the tests were recorded by photographing one and 
the same spot of the ground s The micro-structures 
of the specimens after three heat treatment reg 
reproduced in Fig.e, whereby the duration of ageing i 
Card 3/Scases was 4 hours at 750 C. Te test results graphed in 
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SOV/129-58-11-3/13 
Structure of Grain Boundaries and Heat Resistance of Austenitic 
Steel 
Fig.3, i.e. the changes in the elongation of the steel 
6O0Kh4G8N8V with various inigial structures as a function 
of the test duration at 900°C and an initial load of 
5 kg/mmo, show that the behaviour of the specimens differs 
greatly for differing initial structures. It can be seen 
from Figs.4 and 5 that in ordinary specimens ,as well as in 
specimens preliminarily deformed at 1000°C,cracks will 
appear and develop along the boundaries of the austenitic 
grains, The influence of partial recrystallisation at 
elevated temperatures on the heat resistance is graphed in 
Fig.3; a special experiment (curve 4) shows to what extent 
the creep speed can increase when crystallisation develops. 
On the basis of the obtained results the following 
conclusions are arrived at: For the investigated alloy 
an increase in the heat resistance will be brought about by 
such changes of the structural state of the austenitic 
grain boundaries which result in an intensive distortion 
of the preliminary plastic deformation under conditions 
excluding development of recrystallisation; 4 decrease in 
Card 4/5 the creep speed is linked with praking of the plastic 
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SOV/129-58-11-3/13 
Structure of Grain Boundaries and Heat Resistance of Austenitic 


Steel 
deformation along the boundaries of the austenitic grain; 
hardening of the alloy is apparently also determined by 4 
change in the fine structure throughout the entire body 
of the grain. 

There are 5 figures 
Soviet, 1 Czech. 
ASSOCIATIONS : Institut fiziki metallov UFAN SSSR (Institute of 
Metal Physics, Ural Branch of the Ac.Sc., USSR) and 
Institut mashinovedeniya AN SSSR (Institute of Mechanical 
Engineering, Ac.Sc., USSR) 


and 9 references, 8 of which are 


2. Grains (Metallurgy)--Boundsry layer 
2, Austenite--Metallurgical 


1. Steel--Structural analysis 
3. Grains (Metallurgy )--Crystal structure 
effects 
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Translation from: Referativnyy zhurnal, Mashinostroyeniye, 1959, No. 8, p. 12, 
# 28674 . 


AUTHORS: 


Shteynberg, M. M. Sokolkov, Ye. N., Varaksina M. ON. 
eS rl 


TITLE: On the Problem of the Tendency of Metals to Brittle aly i, 


PERIODICAL: ‘Tr. Ural'skogo politekhn, in-ta, 1958, Vol. 68, pp. 54-58 ba 


TEXT: Plastic deformation which is effected by monoaxial static tension 
leads to a considerable increase in breaking strength, which was determined 
t+ the temperatu The intensity of 


to brittle failure. hn data make it 
to determine the breaking strength of some steels by the extrapo 


B. A.M, 
Translator's note: This is the full translation of the original Russian abstract. 
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AUTHORS: Sokolkov, Ye. WH, and Petrova, 5. H. 

TITLs: “Influence of Fldastic Deformation of Steel Z5KhGSA in 
the Austenitic State on the Nature of Fracture in the 
Temper Brittle Condition (Vliyaniye plasticheskoy 
deformatsii v austenitnom sostoyanii na kharakter 
razrusheniya stali 35KhGSA V sostoyanii otpusknoy 
khrupkosti) 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1959, Vol. 7, Nr 2; 
pp 306-308 (USSR) 


ABSTRACT: Plastic deformation of metals in the austenitic state, 
combined with quenching under conditions which exclude 


recrystallization of the worked austenite, lead to a 
decrease in the development of temper brittleness 

(Refs 1,2). In this case a lowering of the transition 
temperature of prittle fracture, as well as suppression 


on 


of a characteristic temper brittleness fracture along 
the boundaries of the austenitic grains that existed 
prior to quenching of the steel (Ref 3), can be observed. 
In series experiments, steel fractures, in the case of 
brittle fracture, after thermo~mechanical treatuent, 

Card 1/6 occur not along the austenitic grain boundaries as after 
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normal quenching, but across the grain bodies. Brittle 
fracture along the austenite grain boundaries does not 
occ even when the testing temperature is lowered to 
-195°C (Ref 3). The conclusions arrived at as to the 
nature of fracture are based on a microscope study of 
the appearance of the fracture at a magnification of x5. 
These conclusions are in a certain measure subjective, 
and hence special investigations were necessary. To 
this end a study was carried out in which the nature of 
the failure of steel 35KhGSA in the brittle state, after 
normal quenching and after thermo-mechanical treatment, 
was investigated by a kmown method, involving destruction 
of the specimen at a sufficiently low temperature, and 
compared with a previously prepared and etched 
microsection (Ref 4), In order best to be able to 
observe the characteristics of brittle fracture, the 
steel was heated to a temperature of 250°C prior to 
quenching. FPlastic deformation in the process of thermo- 
Card 2/6 mechanical treatment was carried out at 900 C (on 
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cooling from 1250°C) ; it was necessary for the deformation 
temperature to be lowered in order to facilitate 
supression of recrystallization of the worked austenite, 
as exclusion of recrystallization is the main condition 
for carrying out a thermomechanical treatment. 
Deformation was carried out by rolling in a laboratory 
hand-roller, in which a cross-section of 10 x 10 mm was 
reduced to one of 8.5 x 8.5 mm, i.¢€. by 28%. The rolling 
speed was 5.7 m/min, Control specimens were qu nehed 
also after heating to 1250°C and cooling to 900°C. The 
control and deformed specimens were tempered at 550°C 
for 4 hours. A section was prepared on one of the faces 
cf the specimen, perpendicular to the axis of cut, and 
etched in a solution of picric acid in xylol in order to 
expose the austenite grains, In Fig la photograph of 
the structure in the region of provable crack propagation 
of a specimen having undergone thermomechanical treatment 
is shown, In Fig 2 a photograph of the same piace of the 
Card 3/6 section is shown after the specimen had fractured at a 
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temperature of -195°C. Whereas failure of a spe imen, 

having undergone normal quenching, bakes place alot, the 

poundaries of austenite grains, which form on heating 

the steel prior to quenching (3. By Yartyey and 

%, P, Kusnitsina (Ref 4) have snown this convincingly 

by means of the method under consideration), @ specimen 

deformed at 900°C and quenched under conditions which 

exclude recrystallization of the worked austenite, fails 

in such a way that the fracture crack does not coincide 

anywhere with the austenite grain boundaries, i 

occurs across the yrain podies (see Figs 1 and 2). 

In Fig 1 the line of demarcation reproducing the 

boundaries of failure in accordsuece with Fig 2 is marked 

py dashes. Thus, it can be assumed that when plastic 

deformation in the austenitic state is carried out 

together wita quenching under conditions of reversible 

teaper brittleness development, the characteristic teuper 
Gard 4/6 prittleness along the austenitic grain boundaries will be 

suppressed. It is impossiole vo ignore the relationshio 
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SOV /126-9-2-41/59 
Influence of Plastic Defornation of Stes “S¥nGSA in the austenitic 
State on the Nature of Fracture in the feaper Brittvle Condition 
distortions of the austenitic grain poundaries (Fig 5) 
cannot leave unaltered the nature of precipitation of any 
components responsible for tne development of teaper 
brittleness. The formation of enbrittling components of a 
film-, plate-, or net-like appeurance is excluded, which 
prevents the propagation of a crittle fracture crack along 
the austenitic grain poundaries after normal cusachine. 
It should not be assumed, however, that a suppression of 
failure along the austenitic grain boundaries antirely 
excludes development of temper brittleness. Special 
experiments have shown thet stezl, having wAder., one 
thermomechanical treatment, veo... 
only to a very slight externs, 69 cooling 
temperature tenpering, This aay serve as the basis of a 
conclusion which is important in the theory of temper 
brittleness: processes causing the development of temper 
brittleness essentially along the austenitic grain 
boundaries, also take place throughout the grain bodies, 
but their intensity is insignificant. There are 3 figures 
Card 6/6 and 4 Soviet references, 
(Note: This is a complete translation except for Fig.caps) 
ASSOCIATION: Institut fiziki metallov AN SSSR (Institute of Metal 
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AUTHOR: Sokolkov, Ye. N. ere Z-12/44 
SS 
TITLE: Influence of Plastic Deformation oe the Austenitic State | 


on the Kinetics of ber Development of Temper Brittleness' 
of the Steel 30KhGSA\) (Vliyaniye plasticheskoy deformatsii 
v austenitnom sostoyanii na kinetiku razvitiya otpusknoy 
khrupkosti stali 3OKhGSA) 


PERIODICAL: Fizika metallov i metallovedeniye, Vol 7, Nr 3, pp 584= 
388 (USSR) (959 


ABSTRACT; Plastic deformation in the austenitic state leads to a 
considerable decrease in the development of temper brittle- 
ness in structural alloy steels if the worked austenite is 
not allowed to recrystallize (Refs.1-3). It has been 
assumed that one of the reasons of the suppression of temper 
brittleness development is a possibile change in the kinetics 
of the precipitation of phases causing the brittleness (Ref.1). 
The authors heve made a study of the influence of lengthy 
soaking during tempering on the development of brittleness 
in the steel 30KhGSA. The steel was heat-treated by 
normal quenching and tempering, as well as by a method in 
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which quenching was preceded by plastic deformation in the 
austenitic state under conditions which excluded recrystal- 
lization of the worked austenite. To this end a big batch 
of specimens was treated by heating to 1250°CG, cooling to 
900°C, rolling, and quenching the specimens immediately after 
they had left the rolls. Rolling in all experiments was 
carried out with a reduction of area of 35% and at a 
speed of 1.5 m/min. O11 was used as the coolant. The 
control specimens without plastic deformation were also 

oil quenched after heating to 1250° and cooling to 900°C. 
The specimens after normal quenching, and those having 
undergone plastic deformation prior to quenching, were 
tempered at 550°C for 5, 20, 50 minutes, 1, 2, 4, 8, 16; 
32, 64, 128, 256 and 512 hours, and subsequently water 
quenched. Toughness tests were carried out on notched 
specimens 10 x 10 x 60 mm. In Fig.1 the dependence of 
toughness and hardness of steel 30KhGSA specimens on the 
length of tempering at 550°C is shown (1 - after normal 
quenching: 2 = after plastic deformatio sid quenching). Fig.2 shows 


We 
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the same relationships for the same steel at the same 
temperature (1 - after normal quenching and tempering 
at 650°C, followed by slow cooling; 2 - after plastic 
deformation combined with quenching, and tempering at 650°C 
followed by slow cooling). Fig.5 shows the dependence of 
toughness for specimens of the same steel on testing temper- 
ature (1 - after normal quenching; 2 - after plastic 
deformation combined with quenching, and tempering at 550°G 
for 2 hours). In Fig.4 the same relationship as in Fig.s 
is shown (1 - after normal quenching; 2 - after plastic 
deformation combined with quenching and tempering at 550°C 
for 512 hours. The results confirm the deduction about 
the stability of the prittleness-effect-decrease as a 
result of combining plastic deformation with quenching 
whereby recrystallization of the worked austenite is 
prevented. This enables the conclusion to be drawn that 
the observed decrease in temper brittleness is not the 
result of a change in the kinetics of the precipitation of 
Card 4/4 phases or compounds which are responsible for the development 
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of this type of brittleness. The results obtained onfirm 
the assumption made earlier, that plastic deformation of 
steel of the austenitic state brings about such changes in 
the crystal latticetof intergranular transition zones and 
regions adjoining them as are capable of changing the 
condition and form of precipitation of phases and compounds 
which cause the development of brittleness (Ref.4). 

There are 4 figures and 4 Soviet references. 


ASSOCIATION: Institut fiziki metallov, AN SSSR (Institute of the 
Physics of Metals, Ac. Sc. USSR ) yo 


SUBMITTED: November 16, 1957. 
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AUTHORS ? Sokolkov, Yee Ne, Petrova, S. N. and Chuprakova, N.P. 


TITLE: Influence of Plastic Deformation in the Austenitic 
State on the Properties of Constructional Alloy Steels 


PERIODICAL? Metallovedeniye i termicheskaya obrabotka metallov, 
1961, No.5, pp.12-14 


TEXT: The authors investigated the influence of high 
temperature plastic deformation on the mechanical properties under 
tension at sub-zero temperatures. In earlier work (Ref.1: 

L. V. Smirnov, Ye. N. Sokolkov, V. D. Sadovskiy, Trudy instituta 
fiziki metallov; No.18, 1956; Ref.2: Ye. N.- Sokolkov, L.V.Smirnov, 
Metallovedeniye i obrabotka metallov, No.3, 1957) it was establish- 
ed that thermomechanical treatment weakens the tendency to temper 
brittleness. M. M. Shteynberg and A. A. Popov (Ref.3: Zavodskaya 
laboratoriya, No.1l, 1952) found that constructional alloy steel, 
which is in the temper brittle state, fractures along the 
boundaries of the austenitic grain as a result of tensile stresses 
applied at low temperatures. For the experiments a Cr-Mn-Si 

steel of a high sensitivity to temper brittleness was chosen 
(composition? 0.30% C, 1,06% Cr, 1.2% Mn, 1.05% Si, 0.02% P, 

Card 1/ 
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0.023% S). Plastic deformation was carried out at 900, 1000, 
1100 and 1200°C on a laboratory hand-operated rolling stand. The 
rolling speed was 5.7 m/min, the reduction was 30%. Blanks 

10 x 10 x 55 mm were heated to 1250°C in graphite tubes and held 
at this temperature for’ one hour (the increased heating tempera- 
ture ensured observation of failures); following that, the blanks 
were cooled with the furnace to 1200, 1100, 1000 and 900°C. A part 
of the specimens were then subjected to rolling from these initial 
temperatures, whilst another part was quenched in oil. For fixing 
the structures stic deformation, after 
rolling the specimens W j 3 quenched. 

From both types of specimens tensile test speci 

diameter were produced. Preliminarily all the blanks were 
tempered at 550°C for 2 hours, The tensile tests at -~195°C were 
carried out ina special attachment fitted to the test machine 
YM-\&P (IM-4R) » The resujts are plotted in Fig.l, the real 
breaking strength 5,1 kg/mm, the elongation 94%, 6,% vs. hot 
working temperature, °c; whereby the dashed lines apply to 
ordinary quenching (without hot working), whilst the continuous 
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lines refer to the specimens which were subjected to thermo- 
mechanical treatment. It can be seen that tlre strength and 
ductility at -~195°C increases most as a result of thermomechanical 
treatment at 900°C; mechanical deformation at higher temperatures 
leads to deterioration of the properties. Similar results were 


also obtained for the steels. ace 1, (20KHN3), 227 75 _ (36KhNGS). 
The microstructure was 


eee 

also studied after each regime of thermo- 
mechanical treatment. After ordinary quenching, the fractures 
show boundaries of austenitic grains, whilst after thermomechanical 
treatment the fractures show intracrystalline planes and only in 
individual spots can austenite grain boundaries be detected. An 
increase in the temperature of the thermomechanical treatment to 
10c0°Cc and higher leads to a recrystallization of the work- 
nardened austenite .which pegins at the boundaries of the austen- 
itic grains. With increasing recrystallization, the ductility and 
the strength decrease. The’ experiments have shown that as a result 
of the thermomechanical treatment the brittle strength of the 
austenite grain poundaries increases, reducing the temperature of 


transition to the embrittled state. There are 1 figure and 6. 
Soviet references: : 
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AUTHORS 2 Sadovskiy, VeDe,; Sgkolkov, YecN:» Lozinskiy, M.Ges 
Petrova, S-No» Antipova, Yecl.s Gaydukovy M.oG-e, and 
Mirmel'shteyn, V-«Ae 


TITLE: Influence of thermo-mechanical treatment on the high 
temperature strength properties of austenitic steel 


SOURCE: Akademiya nauk SSSR. Institut metallurgii- Issledova- 
niya po gharoprochnym splavam, Ve 7, 1961, 202-209 


TEXT: A complex alloy steel of the austenitic class, widely used 
in industry for manufacturing components for high temperature ser~ 
vice, was studied. During ageing of this steel, the complex chromi- 
um and vanadium carbides responsible for its strengthening are pre- 
cipitated. The material was heated to 1180 - 1200°C and rolled at 
1600 ~ 11009C at a speed of 5o7 n/min. After rolling, the billets 
were immediately water quenched in order to prevent recrystalliza- 
tion. The cross-section of the billets obtained was 11-5 xX 11-5 mm 
their length, 70 mm, and the reduction due to rolling, 25 - 30 Le 


Gard 1/4 


APPROVED FOR RELEASE: 08/25/2000 


CIA-RDP86-00513R001651930001-5" 


wes easegunnee aes 
Reese te Rseneane 


CIA-RDP86-00513R001651930001-5 


$/659/61/007/000/021/04 4 
Influence of thermo-mechanical oo-« D217/D303 


Control billets were heated simultaneously with those chosen for 
thermo--mechanical treatment, and were subsequently quenched from 
the above temperatur:. All billets, whether thermo-mechanically 
treated or only heated and quenched, were aged to a hardness of 310 
. 320 Hp. After heat treatment, specimens for two series of tests 
were made from the billets. One series was used for studying struc~ 
ture during high temperature extension in vacuo. This also enabled 
the degree of deformation to be determined and photographs of the 
same portion to be taken at various stages of testing. Testing was 
carried out in a IMASh-5M machine at 900°C and a stress of 9.5 “g 
fom, using specimens of 3 x 3 mm cross-section, heated by direct 
passage of current. The second series of tests, in which Kol. Tere~ 
khov participated, consisted of the standard tests for long-term 
strength at 650°C and stresses of 35 and 38 kg/mm2, as well as at 
790°C and a stress of 32 kg/mme For this purpose, specimens of 
sorking portion diameter of 5 mm and 50 mm length were used. The 
microstructure of each specimen was studied in conjunction with 
these tests. particularly any peculiarities in structure appearing 
after thermo-mechanical treatment as compared with normal quenching. 
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The distribution of deformation along the length of the specimen, 
the intercrystalline and crystalline plasticity and the formation 
and propagation of cracks during fracture were given particular 
attention. It was found that high-temperature plastic deformation 

of the steel investigated, under conditions in which recrystalliza- 
tion processes are suppressed (thermo-mechanicat treatment), leads 
to a considerable increase in long-term strength. The peneficial ac- 
tion of thermo-mechanical treatment is associated with structural 
characterist.:s of the steel which arise during high temperature 
plastic deformation and are fixed by cooling at a sufficiently high 
rate. Such characteristics are the complex geometry of grain boun- 
daries, grain fragmentation and further refinement of the fine cry~ 
stal structures These structural characteristics of the steel re- 
tarded the development of fracture during creepy, since (a) the cha- 
racteristic serrated grain boundary structure retards the amalgama-~ 
tion between micro~ and macro-cracks}3 (bo) breaking-up of the fine 
crystal structure, and an increase in the density of immobilized 
dislocations render plastic deformation within the grains more adif- 
ficult. There are 5 figures and 16 references: 15 Soviet-bioe and 
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> non-Scviet- bloc. The reference to the English-language publica- 
tion reads as follows: P.W. Davies and J.P. Dennison, J. Inst. Me- 
tals, 87. 4, 1958. 
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~SOKOLKOY, _E.N.[Sokolkov, Ye.N.]; PETROVA, S, N,; CIUPRAKOVA, N. P, 
TChuprakova, N. P,] 


Influence of austenite plastic deformation on the properties of the 
structural alloy steel, Analele metalurgie 15 no.4:124-127 0-D '61. 


(Austenite) (Steel—Heat treatment) 
(Deformations(Mechanics) 
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AUTHORS : Kishkin, Solos corresponding Member of the AS USSR, 
Lozinskiy M.Go; of Technica 
Bokshteyn, Sobey 1 Science 
Sokolkov, Ye Ne, 1 Sciences 


TITLE: Influence of high-temperature plastic deformation 
on the mechanical properties of heat-resistant 
nickel-base alloys 


PERIODICAL: Metallovederiye i termicheskaya obrabotka metallov, 
no.l,. 1962, 36-40 + 1 plate 


TEXT: Two Ni-Cr-base alloys were inve ; the Low-carbon 
( 


3437 6 £1437B) alloy of the standard the 
DY617 (E1617) alloys containing 0.12% c and ad f W and 
Moo I j followin 
ter were first soaked 
°c and i erature at a rolling 


speed of &o5 m/mi 30% reduction. o2 3 sec after 
deformation, the blanks were quenched to supercool the austenite 
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and to retain the structure, produced as a result of high- 
temperature plastic deformation. The blanks were then 

aged at 700°C for 16 hours. Blanks of the alloy EI617 were 
heated to 1200°C and stamped in a press, 80 that an average 
reduction of 30% was achieved; this was followed by quenching 
in water. The blanks were then aged at 800°C for 16 hours. 
The results of static tensile and impact tests at room 
temperature are given in Table 1. Studies of the influence of 
thermomechanical treatment on the creep strength of austenitic 
steels revealed that recrystallization should be prevented 
during high-temperature plastic deformation since it would 
cancel out the beneficial effects of the thermomechanical 
treatment. Microstructural investigations correlated 

with the results of mechanical tests indicate that the increase in 
strength and ductility occurs even if recrystallization has not 
been fully suppressed. The increase in strength is 

attributed to an increase in the quantity of the 

carbide phase, to changes in the finely crystalline 
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structure of the material and to texturing. The large increase 
in the ductility of the investigated aiioys is obviously due 

to the absence of intercrystalline fracture. The following 
participated in the experiments: N.I. Korneyev; T.A.Gordeyeva, 
YeoI. Razuvayev, O.N. Podvoyskaya, M.N. Kozlova, 

LoM. Strizhevskaya, T.A. Volodina, N.F. Lashko, E.V. Polyak, 
G.N. Korableva, A.V. Bulanov, M.I. Spektor and I.G. Skugarev. 
There are 2 tables and 7 references: 4 Soviet-bloc references 
and 3 non-Soviet-bloc. The three English-language references 


mentioned are: Ref. 4: E.B. Kula, J.M. Ohosi - "TASM", v.52, 
1960; Ref. 5: D.J.Schmatz, J.C. Shyne, V.F. Zackay - Metal 
Progress, v.76, no. 3, 1959; Ref. 7: E.B. Kula, S.L. Lopata - 


Trans. AIME, v.215, 1959. 
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Table 1: 
Mechanical Properties 
Alloy Treatment %%.25 GF, 6, Y ayy HB 
2 2 2 (d: ’ 
kg/mm* kg/mm” % %  kgm/cm omn 
mm ) 
a a ES coe + ee, 
E£I437B Standard (reference 


Specimens ) - 97-0 25.0 20.9 - 


TMO ¥ - 119 32.0 30.7 - i 


Standard (reference 
EI617 ~=specimens) 71-7 103.7 14.6 10.1 1.8 
TMO™ 95.8 129.6 31.2 25.9 7.8 3.35 


% Plastic deformation of Supercooled austenite 


followed by conventional hardening and tempering 
Card 4/4 treatment. 
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AUTHORS : Bokshteyn, 5.Z., Kishkin, S.T., Lozinskiy, M.G. and 
Sokolkov, YesNe_ (Moscow) 


ee han ae 
TITLE: Thermomechanical treatment of a chromium-nickel- 
manganese austenitic steel 


PERIODICAL: Akademiya nauk SSSR. Izvestiya.  Otdeleniye 
tekhnicneskikh nauk. Metallurgiya i toplivo, no- 2, 
1962, 15 - 21 


TEXT: The, so-called, thermomechanical treatment" (TMO) 
consists essentially of combining plastic deformation at 

taaperatures above the recrystallization temperature with yy 
quenching under conditions precluding recrystallization of the WA 
plastically deformed material: The effect of this treatment on 

the structure and properties of various materials has already 

been studied by other workers. Some additional data on THO 

of austenitic steels are presented in the present paper, with 
narticular reference to the properties of these steels after 

THO to the ageing treatment and to some characteristics of the 
diffusion processes. The experiments were conducted on chromium- 
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nickel-manganese austenitic steel UY 481 (EI481) specimens, 

15 and 60 mm in diameter, the former 150 and the latter 250 mm 
tong. The plastic-deformation part of TMO was effected by 
rolling at 2.4 w/min in the case of Specimens 60 mm in diameter 
and at 4.5, 7.5 and 13.5 m/min in the case of 135 mm diamcter 
Specimens. 25 and 3063 reduction was Given in each case. 
»ccorystallization of the 15 mm diameter specimens was suppressed 
3 immediate quenching in a water tank mounted on the rolls 
sing, the time interval between completion of the rolling 
cvation and quenching anounting to 0.2 to 0.5 sec. Rapid 
ooling of the 60 mm diameter Specimens was attained with the 
id of a specially aeSigned spraying device. Preheating of 

ne test pieces for rolling was done in air in an electric 
Urnace, the preheating temperature and time being 1 180 °C and 
hours, vaespectively. TNO of small (13 im diameter) test 
pieees Wag carried out after cooling them from 1 180 to 

i100 °c, In the case of large (60 mm diameter) test pieces 
Ti.0 was applied at. the preheating temperature and aftor cooling 
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